Abstract. The room temperature phonon dispersion curves of sodium have been calculated using the self-consistent harmonic approximation with the cubic anharmonk term treated as a perturbation. The results agree very well with the experimental data of Millington and Squires.
Ever since the pioneering work of Toya (1958) , very many calculations of the phonon dispersion curves of sodium have been published in the literature. A wide variety of models has been used within the quasi-harmonic approximation and in many cases good agreement with the 90 K experimental data of Woods et al. (1962) has been reported. In particular the very satisfactory agreement obtained by has stimulated us to use their results for a study of anharmonic effects in sodium. The purpose of this letter is to give a preliminary report of our findings by comparing our room temperature phonon dispersion curves with the recent measurements of Millington and Squires (1971) , hereafter referred to as MS.
For our calculations we have used the self-consistent theory of lattice dynamics (Choquard 1967) within the self-consistent harmonic limit with the cubic anharmonic term treated as a perturbation (Glyde 1971). We shall refer to this approximation as SCH+C and the quasiharmonic as QH. The effective interionic potential for Na was calculated at room temperature using the same techniques as Gledart et al. (1970) . That is, a single orthogonalized plane wave model was used to represent the bare electron-ion interaction together with the electron gas screening function.
In figure branches are of opposite sign with the latter being relatively large (-15%). Again the agreement with experiment indicates that this is a real effect.
Judging by the strength of the above mentioned anharmonic effects it seems rather unlikely that a quasi-harmonic calculation using a reasonable pseudopotential could Since the MS fitted curves tend to be a bit high at these very points, it seems likely that the fit would be improved by the use of Geldart and Taylor screening. The physical basis of this additional screening is discussed by Geldart and Taylor (1971) . Thus the discrepancies noted by MS are probably a complicated combination of screening and anharmonic effects. It is rather interesting to note the effect of screening on the form of the calculated interionic potential. Duesbery and Taylor (1969) have pointed out that, for a given electronion interaction, switching from Hubbard to Geldart and Taylor screening introduces an extra oscillatory period in the sodium interionic potential between the second and sixth neighbours and also makes the well between the first and second neighbours somewhat shallower. This suggests, by inspection of figure 13 of MS that the potentials for both their models, particularly model B, if calculated with Geldart and Taylor screening, will show a close resemblance to the Cochran (1963) potential out to about the third neighbour distance. The oscillations in the potential have their origin in the well-known long-range charge density oscillations in the electron gas which arise due to the presence of the Fermi surface. Their effect on the phonon dispersion curves appears to be mainly confined to Kohn anomalies, which are very small in sodium (Koenig 1964) . Hence, an extremely accurate measurement of the dispersion curves would be necessary to determine the strength of these oscillations to any precision. It is perhaps for this reason then, that MS found that they could make no definitive statement about the potential oscillations.
In conclusion, the good agreement between theory and experiment suggests that the SCH+C approximation, coupled with a two-body effective ion-ion potential, provides a good description of the lattice dynamics in sodium.
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